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1 The Mathieu Group $M_{24}$
24 Mathieu $I\ell_{24}$ ,
, 2
(A) Steiner System $S(24,8,5)$
(B) Golay Code $C_{24}$
, 2 ( )
(A) Steiner System $S(24,8,5)$
$\Omega$ 24 , $\mathcal{O}$ $\Omega$ 8 ,
$\Omega$ 5 $S$ $\mathcal{O}$
, $(\Omega, \mathcal{O})$ Steiner Sytem $S(24,8,5)$ ,
–
, $\mathcal{O}$ octad octad (i.e. $|\mathcal{O}|$ ) 759
,
(B) Golay Code $C_{24}$
Golay Code $C_{24}$ 24 binary code ( , $\mathrm{F}_{2}^{24}$ )
962 1996 1-18 1
self-dual (C24=C241( ))
doubly even ( $w\in C_{24}$ , weight( ) $wt(w)$ 4 )
minimum weight $=8$ ( $C_{24}$ weight 8 )
( – ) , $w$ weight $w$ $0$
(A) $\mathrm{F}_{2}^{24}$ $\mathcal{P}(\Omega)$ ( $\Omega$ ) –
$\mathcal{P}(\Omega)\ni A,$ $B$ , $A+B=(A\cup B)\backslash (A\cap B)$
weight , ..
, $C_{24}$ ( $\Omega$ ) $C$-set $C$-set weight $0,8,12,16,24$
, weight 8 (A) octad
weight 12 dodecade , $M_{12}$
.$\cdot$. , . $\cdot$..
, (A) (B) , (A) $P(\Omega)$
$\langle O\in \mathcal{O}\rangle$ $C_{24}$ $C_{24}$ , $\mathcal{O}=\{w\in C_{24}||w|=8\}$
$S.(2.4,.8,5)\text{ }$.
Mathieu , $\text{ _{ _{ }}}.$ .
$M_{24}:=$ Aut $S(24,8,5)=\mathrm{A}\mathrm{u}\mathrm{t}C_{24}$





1.1 Extended Binary Golay Code $(24=23+1)$
$\mathrm{F}_{23}$ , ( $\mathrm{F}_{23}$ ) ( Quadratic
residue code ) Binary Golay Code , $C_{24}$
( extended , )
$L_{2}(23)\subset \mathbb{J}\ell_{24}$
Golay code , [1]
1.2 . MOG (Miracle Octads Generators) $(24 =8+16)$
Curtis , – $\mathcal{O}$
, 35
2






$4\cross 6$ \Omega 24 , 8 $\blacksquare$ octad
, [$6|$
$\Omega$ [ $22|$ . :.. .$\cdot$ ...
1.3 The Hexacode $(24=4\cross\epsilon)$
4 F4
$\mathcal{H}_{6}=\{(h_{1}, \ldots, h6)\in \mathrm{F}_{4^{6}}$ $=\}$
, $C_{24}$ MOG 6 $\mathrm{F}_{4}^{6}$ 6 , 4 $\mathrm{F}_{4}$ 4
$(0,1,\omega, \omega)2$ , $\blacksquare$ octad $(1, 0,0,1,\omega^{2},\omega)\in \mathcal{H}_{6}$
$[\mathrm{C}\mathrm{S}]11$ [ $14|$ , ( )
1.4 Transitive Extensions $(24=21+1+..1+1)$
$L_{3}(4)$ 2 , $L_{3}(4)\subset M_{22}\subset M_{23}\subset l\vee I_{24}$
tower , $L_{3}(4)$
Steiner system $S(22,6,3),$ $S(23,7,4),$ $S(24,8,5)$
, , $[23],[21]$
1.5 The Steiner System $S(12,6,5)$ $(24=12+12)$
$M_{24}$ $S(24,8,5)$ , dodecade
Mathieu $M_{12}$ dodecade Steiner system
$S(12,6,\bm{5})$
$S(12,6,5)$ $S(24^{\backslash }, 8,5i)$ ,
$\mathbb{J}I_{12}$





(A) The Steiner System $S(12,6,5)$
12 $\Delta$ , $\triangle$ 6 $\mathcal{H}$
$\triangle$ 5 $S$ $\mathcal{H}$
, $(\triangle, \mathcal{H})$ $S(12,6,5)$
, $\mathcal{H}$ hexad 132 $2\cross$
–
(B) The Ternary Golay Code $C_{12}(\subset \mathrm{F}_{3}^{12})$
3 self-dual, even minimal weight $=6$ code
$2.M_{12}$ $\pm 1$ , (A)




2.1 Extended Ternary Golay Code
1.1 , $\mathrm{F}_{3}$ $\mathrm{F}_{11}$ $C_{12}$ [CS13
2.2 Tetra Code
Tetra code ,
$\mathcal{T}_{4}:=\{(a, b, b-a, a+b)|a, b\in \mathrm{F}_{3}\}$
$-$ ‘ 12 $\Delta$ $3\cross 4$ ( MOG
MINIMOG ) , 3 $\mathrm{F}_{3}$ 3 $\{0,1,2\}$ , 4




$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$
$H_{\langle 0,1)}=$ $H_{\langle 0,2)}=$
$\blacksquare$
$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$




$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$
$\blacksquare$ $\blacksquare$ $\blacksquare$




1 $0$ 2 1 1 1 $0$ 2 1 2 1 $0$
4
$\blacksquare$ $\blacksquare$ $\blacksquare$
$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$
$H_{\mathrm{t}^{2}},0)=$ $H_{(2,1)}=$ $H_{(2,2)}=$
$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$
2 $0$ 1 2 2 1 2 $0$ 2 2, $0$ 1
,
$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$
$H_{0}=$ $\blacksquare$ $\blacksquare$ $H_{1}=$ $\blacksquare$ $\blacksquare$ $H_{2}=$ $\blacksquare$ $\blacksquare$
$\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$ $\blacksquare$
$S(12,6,5)$ ,
$\mathrm{F}_{3}$ 12 , ternary Golay code $C_{12}$
2 $0$ $0$ $0$ 2 $0$ $0$ $0$
$H_{(0,1)}arrow$ 1 1 1 1 $H_{(0,2)}arrow$ 1 $0$ $0$ $0$
1 $0$ $0$ $0$ 1 1 1 1
$0$ 2 $0$ $0$ $0$ $0$ 2 $0$ $0$ $0$ $0$ 2
$H_{(1,0)}arrow$ 1 1 $0$ 1 $H_{\langle 1,1)}arrow$ 1 1 1 $0$ $H_{(1,2)}arrow$ 1 $0$ 1 1
$0$ 1 1 $0$ $0$ $0$ 1 1 $0$ 1 $0$ 1
$0$ 2 $0$ $0$ $0$ $0$ $0$ 2 $0$ $0$ 2 $0$
$H_{(2,0)}arrow$ $0$ 1 1 $0$ $H_{(2,1)}arrow$ $0$ 1 $0$ 1 $H_{\langle 2,2)}arrow$ $0$ $0$ 1 1
11 $0$ 1 1 $0$ 1 1 1 1 1 $0$
2 2 $0$ $0$ 2 $0$ 2 $0$ 2 $0$ $0$ 2
$H_{0}=0$ $0$ 1 1 $H_{1}=$ $0$ 1 $0$ 1 $H_{2}=$ $0$ 1 1 $0$
$0$ $0$ 1 1 $0$ 1 $0$ 1 $0$ 1 1 $0$
$[\mathrm{C}\mathrm{S}]11$ , [$2|$
, $\Delta$ , $\Delta$
4 $\{\infty\}\mathrm{U}\mathrm{F}_{3}$ index
$\triangle--\{x_{a}^{\mathrm{t}n})|a\in \mathrm{F}_{3}, b\in\{\infty\}\cup \mathrm{F}_{3}\}$
$x_{0^{\infty}}$ $x_{0^{\cup}}$ $x_{0^{1}}$ $x_{0^{4}}$
$\mathrm{t}\infty)$ $\langle$$0)$ $\langle$1) $\langle$2)
$x_{1}$ $x_{1}$ $x_{1}$ $x_{1}$
$(\infty)$ (0) (1) (2)
$x_{2}$ $x_{2}$ $x_{2}$ $x_{2}$
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2.3 Transitive Extensions
$\mathrm{J}I_{9}’\subset A_{6}.2\cong M_{10}\subset M_{11}\subset M_{12}$ affine
$Af(\mathrm{F}_{3}^{2})$ ( $S(9,6,2)$ ) $S(12,6,5)$








$=$ $\{(a, b)|a, b\in \mathrm{F}_{3}\}\cup\{0,1,2\}$
( )
MINIMOG $(3\cross 4)$ :
$0$ . $(0,0)$ $(0,1)$ $(0,2)$
$1$ $(1,0)$ $(1,1)$ $(1,2)$
2 $(2,0)$ $(2,1)$ $(2,2)$
3 $M_{12}$ $M_{24}$
3.1 $M_{24}arrow\Lambda T_{12}$
$(\Omega, \mathcal{O})$ steiner sytem $S(24,8,5)$
,
, dodecade , $\triangle$
,
$\mathcal{H}=\{\Delta \mathrm{n}O|O\in \mathcal{O}, |\triangle\cap \mathit{0}|=6\}$
, $(\Delta, \mathcal{H})$ $S(12,6,5)$
Dodecade 1 MOG
3.2 $M_{12}arrow M_{24}$
, $\triangle$ $\overline{\Delta}$ \Omega $(\triangle, \mathcal{H})$ hexad $H$
$\text{ _{}\triangle}^{-}$ 2 $a,$ $b$ octad $H\cup\{a, b\}$
6
, $\triangle\backslash H$ hexad octad , 2 $a,$ $b$
, (hexad ) $=132=2\mathrm{X}$
, $\mathcal{H}$ \Delta 2 2:1
, $[\mathrm{C}\mathrm{S}]11$ 17 , 2:1 ( )




$H_{1,2}$ $:=$ $\{0 1 2 3 7 8 \}$
$H_{2,3}$ $:=$ $\{ 0 1 2 4 5 7 \}$
$H_{3,4}$ $:=$ $\{ 0 1 3 4 6 7 \}$
$H_{4,5}$ $:=$ $\{0 1 2 3 5 10 \}$
$H_{5,6}$ $:=$ $\{0$ 1 2 4 6 -8 $\}\backslash$
$H_{6,7}$ $:=$ $\{ 0 2 3 4 5 7 \}$
$H_{7,8}:$
.
$:=$ $\{0 1 2 3 6 9 \}$
$H_{8,9}$
.
$:=$ $\{ 0 1 3^{\cdot}4 5 8 \}$
$H_{9,10}$ $:=$ $\{ 0 1 2 5 6 7 \}$

















$\triangle$ 22 , dual $\overline{\Delta}$ 2.3 , $\Omega:=\Delta\cup\overline{\Delta}$
MOG
$S(24,8,5)$ \Delta hexad $\tilde{\Delta}$ 2
octad , 22
$o_{\mathrm{t}^{a,b)}}$ $:=$ $H_{(a,b)}\cup\{(0,0), (a, b)\}$ $((a, b)\neq(\mathrm{O}, \mathrm{O}))$
$O_{i}$ $:=$ $H_{i}\cup\{(\mathrm{o}, 0), i\}$
octad
4 The Conway Group $Co.l$
Conway Co.l Leech lattice ([1]) Leech
lattice A , 24 even unimodular lattice
24 : $\mathrm{A}\subset \mathrm{R}^{24}=\mathrm{R}^{\Omega}$ ( index \Omega )
even: $v\in\Lambda$ $||v||^{2}=(v, v)$
unimodular: $\Lambda=\Lambda^{\perp}:=\{x\in \mathrm{R}^{24}|(x, v)\in \mathrm{Z}(\forall v\in\Lambda\}$
$\text{ }$ : $\Lambda_{1}=\emptyset$
, $i$ , $\Lambda_{i}:=\{v\in\Lambda|||v||^{2}=2i\}$ , $\Lambda_{1}$
A






, Leech lattice $\Lambda$ Golay code ,
$\Lambda=\sum_{42}\mathrm{Z}\mathrm{x}\epsilon c\frac{1}{2}eX+\sum_{\epsilon i\Omega}\mathrm{z}(\frac{1}{4}e\Omega-e_{i})$











$\Lambda=\sum_{x\epsilon C24}\mathrm{z}\frac{1}{2}f_{\lrcorner}\lambda’+\sum i\epsilon\Omega \mathrm{z}(\frac{1}{4}f_{\Omega}-fi)$
Leech lattice 2-frame , $f_{i} \in\frac{\mathrm{i}}{2}\Lambda$
[15], [20]
4.2 The Niemeier Lattices
$N$ 24 even unimodular lattice , $N_{1}:=\{v\in$
$N|||v||^{2}=2\}=\emptyset$ $N$ Leech lattice
Niemeier , $N$ 24 ,
$N_{1}$ ,
$N_{1}$ $\cong$ $\emptyset,$ $A_{1}24,$ $A_{2}12,$ $A_{3}8,$ $A_{4}^{66},$$D4,$ $A5D44,$ $A_{6}4,$ $A72D52,$ $A_{8^{3}},$ $D^{4}6,$ $A9^{2}D6,$ $E_{6}^{4}$ ,
$A_{11}D_{7}E6,$ $A_{12^{2}},$ $D_{8}3,$ $A_{15}D9,$ $D10E^{2}\tau,$ $A17E_{7},$ $D12,$$A224,$ $E_{8}3,$ $D16E8$ or $D_{24}$
, $A_{n},$ $D_{n},$ $E_{n}$ spherical tyPe , $X_{n}^{m}$ $X_{n}$ $m$
.
24 even unimodular lattice $N$ Niemeier lattice
Venkov $[\mathrm{C}\mathrm{S}]18$
Leech lattice 23 Niemeier lattice Leech lattice Conway-
Sloane ”twenty-three constructions” [$\mathrm{C}\mathrm{S}124$
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4.3 The Lorentzian Lattice
2 Lorentzian lattice $U$
$U\cong \mathrm{Z}\oplus \mathrm{Z}$ $((a, b),$ $(c, d))=-ad-bc$
$U$ Leech lattice
$L:=\Lambda\oplus U$
26 even unimodular $\mathrm{L}_{\circ \mathrm{r}\mathrm{e}\mathrm{n}}.\mathrm{t}\mathrm{Z}\mathrm{i}\mathrm{a}.\mathrm{n}$ lattice , $U$ $0$
$u=(1,0)$ $(0,1)$ ,
$\Lambda\cong(u^{\perp}\cap L)/(u\rangle$
Leech lattice ( ) $([\mathrm{C}\mathrm{S}]26$
) , $L$ A , $u$ $\Lambda$




, $L$ 26 even unimodular Lorentzian lalttice
$w:=(0,1,2, \ldots, 23,24;70)\in L$
$0$ , ,
$\Lambda\cong(w^{\perp}\cap L)/\langle w\rangle$
, 26 even unimodular Lorentzian lattice –
, Niemeier lattice $N$
$L=\Lambda\oplus U\cong N\oplus U$
, $0$ $u\in L$
$N\cong(u^{\perp}\cap L)/(u)$
, $\tilde{N}:=u^{\perp}\mathrm{n}L$ $\tilde{N}_{1}$ affine tyPe ( $\tilde{A}_{1}^{24},\tilde{A}_{2}12,\tilde{E}_{6}4$
)
$\backslash \cdot$ . , . $\cdot$,
$\cdot$
$.J$. $\cdot$ . .
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[11] , Leech root Leech glue root
, Lorentzian lattice $L=\Lambda\oplus U$
$( \alpha, 1, \frac{(\alpha,.\alpha)-2}{2})$ $\alpha\in\Lambda$
Leech root $N$
( $\tilde{N}$ ) Leech root $N_{1}$ ( $\tilde{N}_{1}$ )
( ) $\tilde{N}_{1}=\tilde{A}_{1}^{24}$ , $\tilde{N}$ Leech root $\pm 1$ 48 ,
24 $\{\alpha_{i}, \beta_{i}\}$ , $i$ \Omega
2 Dynkin diagram
$\alpha_{i}\Leftrightarrow\beta_{i}$
$\alpha_{i}--(a_{i}, 1, \frac{(\alpha,\alpha)-2}{2})$ , $\beta_{i}=(b_{i}, 1, \frac{(\beta,\beta)-2}{2})$
$(\alpha_{i},\beta_{i})=-2$ ,
$e_{i}= \frac{1}{2}(a_{i}-bi)\in$ A
, $e_{i}$ $||e_{i}||^{2}=2$ Leech lattice A 2-frame ,
$\Lambda=.\sum_{4}\mathbb{Z}\frac{1}{2}ex+\sum_{iX\in C_{2}\epsilon\Omega}\mathbb{Z}(\frac{1}{4}e\Omega-ei)$
.
, Leech glue root
affine type $\tilde{N}_{1}$ (Leech root ) $\Phi$ $r\in\Phi$ ,
$\Phi\backslash \{r\}$ spherical tyPe $r$ extended root $\tilde{N}_{1}=\tilde{A}_{1}^{24},\tilde{A}_{2}^{12}$
, Leech root extended root
, $\tilde{N}_{1}$ 1 totally isotropic vector , primitive (
, 1 ) $w_{N}$
$\vee^{-}\cdot$
...$\cdot$. $\cdot$ . . $\cdot$ ..:. . . $:\cdot$ . $\cdot$ :. . $\backslash \cdot=$ . . $\cdot$.. $\cdot$ . $\cdot$ . . $\cdot$ ..’..$\cdot$ .$\cdot\cdot$ ., :.. $\llcorner‘$ ’ .
..
Leech root $s$ $\tilde{N}$ Leech glue root , $(s, w_{N})=-1$
$s$ , $\Phi$ extended root ,
( $r$ ) $(s, r)=-1$
( ) $\tilde{N}_{1}=\tilde{A}_{1}^{24}$ , Leech glue root 212 $\{\alpha_{i}, \beta_{i}\}$
$\{\mathrm{O}_{i}, 1_{i}\}$ , Leech glue root ,
( $0$ 1) 24 (F2 )
Golay code
$\tilde{N}_{1}=\tilde{A}_{2}^{12}$ , ternary Golay code
11
4.4 $E_{8}$-approach
Leech lattice Lepowsky-Meurman [16] $E_{8^{-\mathrm{a}\mathrm{p}\mathrm{p}\mathrm{c}}}\mathrm{r}\mathrm{o}\mathrm{a}\mathrm{h}$
Niemeier lattice $E_{8}^{3}$ Leech lattice sublattice
,
5 The Monster $\ovalbox{\tt\small REJECT}$
, ,
5.1 Griess Algebra &Monster Vertex Operator Algebra
196,833 1
196,834 Griess
, $\mathrm{M}$ $([10\mathrm{i},[3|)$ $C:=(2_{+}^{1+24})(C\circ.1)$
2-local $C$ 196,884
196, $834=300+98,280+98,304$
( 300 1+299 )
( ) , $C$
300 $=$ $+24=\dim S^{2}(\mathrm{R}\otimes\Lambda)$
$98,280$ $=$ $\frac{1}{2}|\Lambda_{2}|$
98 , 304 $=$ $24\cross 2^{12}$
$=$ $\dim(\mathrm{R}\otimes\Lambda)\cross\dim I(21+24)+$
, $I(2_{+}^{1+2}4)$ $2_{+}^{1+24}$ –








$\mathrm{c}_{\mathrm{o}\mathrm{X}\mathrm{e}}\mathrm{t}\mathrm{e}\mathrm{r}$ diagram , , diagram
, 2 ,
$x^{2}=1$ , $xy$ , $(xy)^{2}=1$ ,
$(xy)^{3}=1$
$Y_{555}$ 1 ,
$\mathrm{M}\circ \mathrm{n}\mathrm{s}\mathrm{t}\mathrm{e}\Gamma$ 2 Wreath $Ml2$ ( Bimonster )





, $Y_{553}$ $\mathrm{Y}_{555}$ $e_{3},$ $f_{3}$
26 node theorem , Bimonster 16
10 ,
([4], [5])
(The 26 node theorem)
Bimonster $MlZ_{2}$ 26 involutions , 3 incidence graph (.
(13 ) graph ,
)
Monster $\mathrm{M}$ 21 involutions , 3
,
6 21 Involutions
, $\mathrm{M}$ 21 involutions Lorentzian lattice $L$ \iota , $-$
reflections – $a$ reflection $r_{a}$
13
, $(a, b)=0$ $|r_{a}r_{b}|=2$ $(a, b)=-1$ $|r_{a}r_{b}|=3$
21
21 9 points 12 lines
”12” $S(12,6,5),$ $M_{12}$
, [ $17|$ 21 -\vdash
Lorentzian lattice $L$ , Niemeier lattice affine type $\tilde{\Lambda}_{1}^{T}$
$\tilde{A}_{2}^{12}$ (4.3 )
$2_{i}$





$r_{2}$ $=$ $(1, 1, 1, 1, 1, 1, \mathrm{o}, 0,0,1,1,1)$
$r_{3}$ $=$ $(1, 1, 1, 1, 1, 1, 1, 1, 1, \mathrm{o}, 0, \mathrm{o})$
$r=(n(1),n(2),$ $\ldots,n(12))$ ,
$(r, n(i)_{i})=-1,$ $(r, m_{i})=0(m\neq n(i)\in \mathrm{F}_{3}=\{0,1,2\})$
, $s,$ $r_{i}$
$(r_{i}, r_{j})=2\delta_{i,j},$ $(ri, s)=-1$
, $0_{i},$ $2_{i}$ $r_{j}$ diagram ,
14
, $\tilde{E}_{6}^{4}$ affine diagram , Niemeier
lattice 4.3 ( ) ,
Leech glue root $p_{1},$ $\ldots,p_{9}$ $\{p_{i}.\}_{i1,\ldots,9}=’\{q_{j}\}_{j=1,\ldots,1}2$ 3
, , $\tilde{A}_{2}^{12}$ ?
, 21 $\tilde{E}_{6}^{4}$ $\tilde{A}_{2}^{12}$
, ( , Key Point
) $s$ $s$
$(p_{i}, s)=-2(\forall p_{i})$
, $p_{i}$ $p=p_{i}$ $p,$ $s$ $\tilde{A}_{1}$ ,
Lorentzian lattice – affiffine tyPe $\tilde{A}_{1}^{24}$ ,
43 Leech lattice 2-frame ,
$\mathrm{A}=\sum_{x\epsilon C24}\mathbb{Z}\frac{1}{2}eX+\sum_{i\in\Omega}\mathrm{z}(\frac{1}{4}e\Omega-e_{i})$
$(e_{1}=p-s)$
, 21 Monster algebra 21
, , ,
, $\{p_{i}\}_{i1,\ldots,9}=’\{q_{j}\}_{j=1,\ldots,1}2$
, $p_{i}=( \overline{p}_{i}, 1, \frac{(\overline{p}i\overline{p}i)-2}{2},)q_{j}=(\overline{p}_{i}, 1,(\overline{q}\overline{q}\infty^{-}2)2)$ , $\overline{q}_{j}$
, $s=(0,1, -1)$ .
, 2-frame index $\Omega=\Delta\cup\triangle-$ 3.3









, $\overline{p}_{i},\overline{q}_{j}$ 2-frame ,
( ) $\pm 1$ ( , Conway $2^{12}.M_{24}$ )
, – ( )
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$\{\overline{p}_{i}\}$ ( $9$ points)
$2e_{\langle 0,0)}$ $\gamma_{8}^{1}(8,023)$
$\frac{3}{2}e_{(0,0})+\frac{1}{2}e(a,b)+\frac{1}{2}x^{(}.\cdot\epsilon H_{a},b\neq\infty n)\sum_{n},e^{\mathrm{t}n)}i-\frac{1}{2}.\sum_{bx}(\infty|)\epsilon Ha,e_{i}^{(\infty})$
$\frac{1}{\sqrt{8}}(6, \pm 27,016)$
, $(a, b)\in \mathrm{F}_{3}^{2}\backslash \{(0,0)\}$ $0$ octad $O_{a,b}$ , $(0,0)$
6
$\{\overline{q}_{j}\}$ ( $12$ lines)




, $X$ $\{x_{1}^{(\infty)\langle}, x2\infty), (0,0), (0,1), (0,2), 0,1,2\}$ , $k\in \mathrm{F}_{3}\cup\{\infty\}$




, [ $13|$ $S(24,8,5),$ $S(12,6,5)$ – , difference
pattern Octads, Hexsads ( )
[CS] ,
, 33
$\Omega$ , 6 21 involutions
, Monster ( )
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